hole is created, more than 50 ppb (1%) per day [e.g., Schoeberl et al., 1989; Solomon, 1990] . In this case, however, such ozone losses are predicted to occur in the middle latitudes or even the tropics under bright sunlit conditions.
HETEROGENEOUS CHEMISTRY
The critical impact of sulfate layer chemistry, as noted by Rodriguez et al. [1991] , is to move the odd-nitrogen species from NO x (= NO + NO 2) into HNO 3 by two heterogeneous Table 1 . The two limits demonstrate clearly the difference between the gas phase NOx-dominated chemistry and the aerosol-saturated Cly-HO x chemistry. The transition from gas phase to aerosol-saturated depends critically on the reaction probability of (2) and is examined in Figures 1-3 . Release of C10 from the HC1 reservoir (by reaction with OH) will be rapid, less than 20 days, once the HO•, levels rise in Calculations apply to 45øN in March at 24 km altitude (see Table 1 Antarctic ozone hole [Schoeberl et al., 1989] . In the cases shown here, the ozone loss rate can be derived simply as a function, albeit a highly nonlinear function, of the NO, abundance. Rapid ozone loss only begins when the noontime NO x mixing ratios fall below 0.6 ppb, and Antarcticlike losses of greater than 50 ppb per day occur when NO x levels reach 0.2 ppb. Cumulative loss rates due to the O x, NO x, HO x, C10 x, and BrO x catalytic cycles (see definitions in Table 1) (2) throughout the stratosphere in the form of liquid sulfuric acid aerosols is highly variable [Hofmann, 1990] and not easy to define [Thomason, 1991] . Background levels in the middlelower stratosphere at mid-latitudes (i.e., the cleanest periods 
